Altered reactivity of the rat adrenal medulla.
Previous studies have suggested that experimental alterations in adrenomedullary reactivity, i.e., changes in catecholamine release in response to a standard dose of acetylcholine, may be partially accounted for by changes occurring at the level of the adrenal medulla itself, independent of both the central nervous system and the innervation of the adrenal gland. The present study was designed to investigate the morphology of adrenal chromaffin cells in rats subjected to chronic hypoglycemia induced by long acting insulin, and to assess this morphology in terms of associated changes in catecholamine content and release. Surgically isolated, perfused adrenal gland preparations were utilized to characterize the functional release of catecholamines from the adrenal medulla. Pretreatment with long acting insulin resulted in a selective depletion of epinephrine stores and acetylcholine-mediated epinephrine release, but did not appear to significantly affect either the levels or the release of norepinephrine. The biochemical effects of long acting insulin persisted for several days after termination of the treatment, exhibiting a gradual recovery over a period of approximately 5 days. Electron microscopic examination of the adrenal chromaffin cells revealed a progressive degranulation and vacuolization of numerous chromaffin cells followed by a compensatory biosynthetic response and a gradual recovery toward the morphology of control cells. The functional release of catecholamines from adrenal chromaffin cells was further examined in preparations of perfused adrenal slices. Acetylcholine-mediated catecholamine release was significantly decreased in slices of adrenal glands prepared from insulin treated rats when compared with that of control animals.(ABSTRACT TRUNCATED AT 250 WORDS)